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(54) Tide: DEVICE FOR TRANSPORTING AND/OR CLEANING AIR BY CORONA DISCHARGE 




(57) Abstract 

A device for transporting air. said device using an electric ion wind and including at least one corona electrode (K) and at least one 
target electrode (M) provided downstream of the corona electrode (K), seen in the desired direction of the air flow. A d.c. voltage source 
(3) has its positive terminal connected to the corona electrode (K) and the other terminal to the target electrode (M), the potential being such 
that an ion generating a corona discharge appears at the corona electrode and a transport of air is directed towards and through the target 
electrode (M). The corona electrode (K) Includes at least one and preferably several wire-shaped electrode elements (k) having their free 
ends directed towards the plane of the target electrode (M). The corona discharge is stable, U. without risk for so-called streamers effect 
This is achieved by the corona element or more correctly its free end directed towards the target electrode (M) consisting of a sufficiently 
thin wire-shaped element having an equivalent diameter less than 0.2 mm and preferably less than 0.1 mm. 
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Device for transporting and/or cleaning air by 
corona discharge 

The present invention relates to a device for transporting 
air with the aid of so called ion-wind or corona-wind, the 
device being of the kind set forth in the preamble of claim 1. 
It is previously known that an air transport in principle 
5 can be achieved with the aid of a so-called electric ion-wind 
or corona-wind. Such a ion-wind is created when a corona 
electrode and a target electrode are arranged at a distance 
from each other, said electrodes being connected to respective 
terminals of a d.c. voltage source. The design of the corona 

10 electrode and the potential of the voltage source are such that 
a corona discharge appear at the corona electrode. This corona 
discharge produces air iones with the same polarity as the 
corona electrode and possibly also charged so-called aerosols, 
i.e. solid or liquid particles present in the air and becoming 

15 charged upon collision with the charged air ions. The air iones 
move rapidly, under the influence of the electric field, from 
the corona electrode to the target electrode, where they 
relinquish their electric charge and again return to neutral 
air molecules. During this movement the air iones are 

20 constantly in collision with the non-charged air molecules, 
whereby the electric forces are also transferred to the latter, 
which are thus drawn in direction from the corona electrode to 
the target electrode, thereby causing an air transport in the 
form of a so-called ion-wind or corona-wind. 

25 Arrangements for transporting air based upon electric ion- 

wind are for instance described in DE-OS 2854716, DE-OS 
2538959, GB-A-2112582 , EP-A1-29421 and US 4 380 720. However, 
these suggesred prior art arrangements have been found 
extremely ineffective, and have not achieved any practical 

30 significance. Considerably improved, both effective as well as 
practically useful, air transporting devices based upon 
electric ion-wind are descibed in the patent portfolio of 
former Astra Vent, now TL Vent. 
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electrode. The pointed or wire-shaped corona electrode is 
arranged, as described above, axially in the centre of the air 
flow path with the free end directed towards the target 
electrode* However, this problem solution gives rise to other 
5 very serious problems. If such a pointed corona electrode uses 
positive corona discharge, said corona discharge gets unstable 
by the creation of elongated, wire-shaped corona discharge 
ducts, so-called streamers, in the surrounding air. 

As a consequence of this a positive corona discharge from 
10 such a pointed corona electrode can not be used in tedious 
operations* If such a pointed corona electrode instead uses a 
negative corona discharge, said problems do not occur in a 
similar way but on the other hand negative corona discharge 
generates many times greater volumes of toxic gases, e.g. ozone 
15 and nitrogen oxides, therefore, negative corona discharge is 
not suitable because of the requirements for devices of the 
present type. 

The aim of the present invention is to provide an air 
transporting device of the above-mentioned type having a corona 

20 electrode with a design that better fulfills the above- 
mentioned requirements than the previous proposed designs of 
the corona electrode. 

The invention is based on the finding that a positive 
corona discharge from a pointed or wire-shaped corona electrode 

25 having its free end directed towards the target electrode is 
stable in operation if the corona electrode is sufficiently 
thin closest to its free end. 

According to the present invention the above-mentioned 
requirements upon the corona electrode of an air transporting 

30 device of the present type are fulfilled in that the corona 
electrode includes at least one, preferably several, essen- 
tially wire-shaped corona electrodes, the free end of the 
element (k) being of as thin material as possible with regard 
to mechanical stability. 

35 Experimentally it has been shown that conductive or semi- 

conductive material thinner than 0.2 mm and preferably thinner 
than 0.10 mm is suitable for the purpose. In contrast to 
previously known solutions, e.g. according to what is disclosed 
in SE patent application 8506067-1, where the corona electrode 
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has a different cross-section than cylindrical. Therefore, a 
thin wire-shaped corona electrode element characterized by a 
diameter according to the invention should be interpreted as a 
circular, symmetrical cross-section corresponding to a surface 
5 of a different cross-section of a blank for the corona 
electrode. Experimentally it has also turned out that the 
corona electrode element (k) , unlike previously known ion-wind 
devices, preferably can be located relatively arbitrary in the 
cross-section of the air flow. This means that different corona 

10 elements in many practical applications are at a distance from 
the target electrode that varies quite a lot. 

The corona electrode according to the invention can consist 
of or be coated with both conductive or semi -conductive 
material, e.g. tungsten, stainless material, platina, gold, 

15 carbon fiber or other materials. 

Notwithstanding its dimensions it is of course preferable 
if the wire is mechanically stable. Therefore, a resilient 
material for the wire is preferable. 

The characterizing features of the invention are described 

20 in the appending claims. 

Below the invention will be described more in detail, 
reference being made to the accompanying drawing where Figs.l 
and 2 schematically illustrate different embodiments of an air 
flow transporting device according to the invention. 

25 Fig.l schematically illustrates a first embodiment of an 

air transporting device according to the invention, said device 
including an air flow duct 1, the desired air flow direction 
being marked by an arrow 2. In the duct 1 a corona electrode K 
and a target electrode M are provided. The corona electrode K 

30 and the taget electrode M are connected to respective terminals 
of a d.c. voltage source 3. 

In the disclosed embodiment the air flow duct 1 is presumed 
to be tube-shaped with a circular or similar cross-section. The 
target electrode M is designed as a cylinder with a shape cor- 

35 responding to the air flow duct 1. In the disclosed embodiment 
the target electrode M is arranged closely adjacent to the wall 
of the air flow duct 1 or directly upon its inner wall as a 
conductive layer. The device functions in such a way that a 
corona discharge appears at the corona electrode K and produces 
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seid hrush/ra... Preferehly, this device cen also he a pe« of 
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in the disclosed embodiment the corona electrode K is 
connected to positive potential end the target electrode M i, 
.0 connected to negative potential relative to eerth potential In 
-ny applications it is however convenient to connect the 
target electrode „ to earth potential or e potential cits, to 

in connection with Fig.i the device is described., a tube 
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..ctionel .ree. In such cases a number of coron. electrodes K 
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according to the present invention are provided at a distance 
from each other and in a plane arranged upstream of the plane 
of the target electrode M, seen in the direction of the air 
flow. Thereby, each such corona electrode K supplies the 
5 accompanying part of the total air flow duct with air iones. 

Of course the device for cleaning of the corona electrode K 
can be adapted and designed in view of the design of the corona 
electrode K itself and the structure of other parts of the 
device according to the invention* 
10 Above the device according to the invention has been 

described in detail only as regards the design of the corona 
electrode. As regards the remaining structure of the air 
transporting device reference is made to the patent portfolio 
of TL Vent showing previously known structures that can be 
15 improved to a considerable degree in view of the requirements 
for an ion wind device defined in the present application, i.e. 
by designing the corona electrode K as characterized in the 
present application. Thus an electrode can miss a surrounding 
duct with physical walls. Further a convenient screening 
20 upstream of the corona electrode is provided, to avoid an ion 
stream in direction upstream of the corona electrode, as de- 
scribed in said patent portfolio. Due to the essentially 
improved characteristics of the device according to the 
invention it is possible in many applications to use only one 
25 polarity of the d.c. voltage source. In connection therewith it 
is suitable that the target electrode M is earthed and the 
corona electrode K is connected to positive voltage. 

An electric earthed target electrode M can also be in the 
shape of a convector for heat/ cold. Further the respective 
30 groups of corona electrode elements can be connected to the 
positive terminal of the d.c. voltage source via high-resistive 
electrical components, thus rendering the device safe at touch. 
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1. Device for transporting air, said device using an electric 
ion wind and including at least one corona electrode (K) at 
least one target electrode (M) axially spaced from and down- 
stream of the corona electrode (K) , seen in direction of the 
air flow, said target electrode (M) allowing the air flow to 
pass through, and a d.c. voltage source (3) having its positive 
terminal connected to the corona electrode (K) and the other 
terminal to the target electrode (M) , the design of the corona 
electrode (K) and the positive potential between the electrodes 
being such that an ion generating discharge appears at the 
corona electrode, characterised i a that the corona electrode 
includes at least one wire-shaped corona element (k) having one 
end provided in a holder (h, and the free end pointing in a 
direction having one vector component that is perpendicular to 
the plane of the target electrode, the equivalent diameter of 
the element <k> being less than 0.2 mm and preferably less than 
o • i mm • 

2. Device according to claim l, characterise i a that the 
corona electrode (K, includes several electrode elements (k> . 
3 . Device according to claim 2, characterise ia that several 
electrode elements <k) are assembled in the same holder (h) 
said corona electrode (K) includes at least one such assembly 
of electrode elements (k) J 



15 

0.1 mm. 

20 



4. Device according to claim 3, nanetwlBM i* that the 
25 coro„ a electrode is turnable around a suitable axis i„ such a 
way that in doing so the corona element frictionally contacts 

eleTt^e 16 Cle * nin9 """^ ° f the COrona 

5 Device according to claim 4, characterise ia that the 

iizziVr constitutes a part of the s °- caiied ~- 

6. Device according to claim 1-5, cbaractarisofl 4a that the 
corona electrode element (k) is made of resilient material. 
?. Device according to claim 1-6, characterise i a that the 
35 corona element (k, is made out of or coated with gold or 
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8. Device according to claim 1-6 , characterised in that the 
target electrode is in the shape of a convector for heat-cold. 
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